Abstract
INTRODUCTION

28
The climate and air quality impacts of oil and gas development have been studied extensively 
51
We report below on measurements of organic compound emissions from a landfarm facility in 52 the Uinta Basin of eastern Utah. We present information about the magnitude, distribution and 53 speciation of measured emissions. 
METHODS
55
Study Location
56
We measured fluxes from a landfarm facility in the Uinta Basin during fall 2014, spring 2015, 
Flux Chamber
65
We measured fluxes with a polycarbonate dynamic flux chamber, which was constructed 66 according to the design of Eklund (1992) , except that (1) we used a mixing fan with a 67 polyethylene blade to ensure that air inside the chamber was well mixed, and (2) instead of using 68 purified sweep gas, the chamber pulled in ambient air from a 1.2 cm hole in one side. We 
102
We measured fluxes from a 3 mm PTFE sheet as a blank (n = 8). Methane, carbon dioxide, and 
Meteorology
106
We used a New Mountain NM150WX to measure temperature, relative humidity, wind 107 conditions, and barometric pressure at 6 m above ground. We used a Campbell CS300 to 108 measure solar radiation and a Campbell CS655 to measure soil moisture.
109
Statistical Analysis
110
We calculated 95% confidence limits in R using bootstrapping and the BCa method (DiCiccio
111
and Efron, 1996). We present results as bootstrapped means with lower and upper confidence 112 limits in parentheses.
113
RESULTS AND DISCUSSION
114
Methane, total NMHC, and alcohol fluxes from the remediated landfarm were -0.54 (-2.41, 
119
Fluxes from the active landfarm were extremely spatially variable. Some measurements were 120 collected on soils that were black with visible oil, while others were collected on soils that were 121 indistinguishable in color from natural soil. Figure 1 shows the distribution of total NMHC 122 fluxes from the active landfarm.
123 Table 1 shows summary statistics for measurements from the active landfarm. The highest 
142
The NMHC flux speciation from the active landfarm is in contrast to the speciation of crude oil 143 in the Uinta Basin (ERT, 2015) . Excluding compounds in crude oil with more than 11 carbons
144
(since our analytical system only measured C2-C11 NMHC), the percent of NMHC flux from 145 the active landfarm that was C3-C4 compounds was only 48% as much as that in crude oil, while 146 the percent of flux that was C6-C8 compounds was 3.4 times greater than in crude oil, and the 147 percent of flux that was C10-C11 compounds was roughly equivalent to the makeup of crude oil.
148
The underrepresentation of light compounds in the flux relative to the composition of crude oil 149 was likely due to the fact that these compounds rapidly volatilize, and the solid waste/soil 150 mixtures we sampled had likely already been depleted of these compounds before we sampled 151 them. We expect that the over-representation of C6-C8 compounds in the flux relative to crude 
157
Landfarms in the Uinta Basin commonly cover 1-3 ha. Assuming the fluxes shown in 
